Inactivation of chlorophyllase by negatively charged plant membrane lipids.
Chlorophyllide combines spontaneously not only with phosphatidylcholine (PC) liposomes but also with various other (plant) lipids dispersed in an aqueous medium. The lipid-associated chlorophyllide is highly fluorescent and the fluorescence yield is virtually independent of the nature of the lipid. Chlorophyllase (chlorophyll chlorophyllidohydrolase, EC 3.1.1.14) activity assays that are based on the determination of this chlorophyllide fluorescence show that phosphatidylglycerol (PG), and also sulphoquinovosyldiacylglycerol (SQDG), associate with isolated chlorophyllase, thereby inactivating the enzyme in a co-operative way. The extent of this inactivation depends on the pH and ionic strength of the reaction medium and can be completely reversed by divalent cations (Mg2+). The inhibition of chlorophyllase effected by free PG liposomes can be counteracted by electrically neutral lipids at relatively high concentration (PC and also chloroplast lipids). Digalactosyldiacylglycerol (DGDG) is not effective in this respect. When PG has been incorporated in PC or DGDG liposomes, its ability to inhibit chlorophyllase activity is reduced. Whereas the remaining chlorophyllase-inactivating effect of PG, incorporated in PC, can still be reversed by Mg2+, this is not found when enzyme inactivation is caused by PG incorporated in DGDG. The results reported here are consistent with those obtained earlier concerning the stabilization of chlorophyllase by PG and PG/galactolipid mixtures (Lambers, J.W.J., Verkleij, A.J. and Terpstra, W. (1984) Biochim. Biophys. Acta 786, 1-8). They are discussed in terms of the regulation of chlorophyllase activity by lipids surrounding the enzyme and by divalent cations.